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Abstract 
This study aims to compare the solution methods which are featured in the sources within the literature and the solution method 
suggested in this research in finding whether or not a number is irrational. As a result of the comparison made between the 
solution methods featured in the literature and the solution method suggested in this study, it has been concluded that this method 
is extremely simple, comprehensible and easy to remember. 
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1. Introduction 
    Among the reasons for the difficulties experienced and mistakes made in mathematics teaching are the problems 
resulting from the typical features and nature of these concepts. This condition is defined as epistemological 
difficulties or obstacles. Epistemological difficulties are inevitable in mathematics teaching and constitute an 
integral part of concept teaching. Irrational numbers are among these concepts. 
    Sertöz (2002) states that ancient people thought they could write all numbers as the ratio of whole numbers. 
However, in later periods, people came across a number that they could not express with the available numbers, for 
instance, when it came to calculating the hypotenuse of a right-angled triangle the other sides of which has a length 
of  1  cm.  This  number,  which  would  be  denoted  as  having  square  root  (as  2 ) in later periods, is actually the 
number 1,4142135... which has infinite digits. Such numbers found by Pythagoras and his students were not 
accepted as easily as presumed. As a matter of fact, these numbers were considered irrational and named with the 
term “irrational” for that reason (Bingölbali, 2009). Obtained result 2 cannot be expressed by a whole number. It 
can only be represented geometrically. This discovery, which contradicted with the holy number understanding of  
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the Pythagorean School, was kept secret for a long time. Upon divulging this discovery, Hippasus was exiled from 
the School (Gözen, 2006). Such difficulties resulting from the nature of the irrational numbers must be taken into 
account in teaching these numbers. 
    This study aims to compare the solution methods which are featured within the literature and the solution method 
suggested in this research in finding whether or not a number is irrational by taking into account such difficulties 
resulting from the nature of the irrational numbers. 
2.Literature
    It is considerably difficult for students to understand the solution methods on the representation of a certain 
number’s irrationality in textbooks that feature the numbers topic. It is fairly interesting that 2  is  given as  an  
example in many sources and 3  is given as an example in another source due to the difficulty and complexity of 
these solution methods. 
    It is observed that examples regarding whether or not numbers like 17,13,7 ,... are irrational have not 
been given in the sources. When showing the irrationality of a number, sources generally utilized ‘proof by 
contradiction’ method among the methods of proof in mathematics. Although comprehensible and not so 
complicated for the solution of number 2 , this method involves rather complicated operations for the solution of 
numbers like 17,13,7 ,... and it is quite difficult to understand these operations. In this regard, the solution 
methods related to the irrationality representation of the numbers 2  and 3  in the sources within literature have 
been given as follows: 
2  is an irrational number. To show this, suppose that there exist integers, m  and n , such that
n
m 2 . We 
may consider that 
n
m
 is written in its lowest terms, that is, m  and n , have no common factors other than unity. In 
particular, m  and n , cannot both be even. Now, 22 2nm  . This implies that is 2m  even. Hence, m  is even and 
can therefore be written as rm 2 . It follows that 2
2
2 2
2
r
m
n   . Consequently, 2n , and hence n , is even. 
This contradicts the fact that m  and n are not both even. Thus 2  must be an irrational number (Khuri 2003; 
KadÕR÷lu and Kamali 2005 ; BalcÕ 2008; Baki 2008). 
3  is an irrational number.    3mod03,1,,3 2
2
2
    a
b
a
ba
b
a
 and 
   ???3mod03mod02   aa ,  let not be ka 3  , let be 2313   kaorka .
 3mod016913 22 z  kkaka
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3mod0412923 22 z  kkaka .
Then, ka 3 ………….(1) and tbkb
b
k
b
k
33
9
3
3
3 22
2
2
    …………(2) 
 From (1) and (2); This contradicts
t
k
3
3
3  . Thus 3  must be an irrational number (Baki 2008). 
3.Suggested Solution Method 
    With the examples given above, an attempt has been made to show that the solution methods, which are used in 
the sources within the literature for showing the irrationality of a number, are complicated. In this section, let us try 
to show the solution method suggested for the same numbers. We begin proving by accepting that 2 
b
a
 is 
rational. Then, it is shown that the number 2  is irrational in a digit by benefiting from the fact that ( 2a , 2b )=1 
[ 2a and 2b  are relatively prime] if   1,  ba  [a and b are relatively prime]. With the suggested solution method, 
let us show that the numbers 2  and 3  are irrational. Suppose that there exist integers, a  and b ,   1,  ba ,
such that
b
a 2 ,   1,  ba . Then, ,
1
2
2
2
2
2
2
b
a
b
a    because of   1, 22  ba , 22  a  to be, there is not  
an integer such that a . This contradicts the fact that a  and b  are integers. Consequently 2  must be an irrational 
number . 
Suppose that there exist integers, a  and b ,   1,  ba , such that
b
a 3 . Then, ,
1
3
3
2
2
2
2
b
a
b
a    because 
of   1, 22  ba , 32  a  to be, there is not  an integer such that a . This contradicts the fact that a  and b  are 
integers. Consequently 3  must be an irrational number. 
If   1,  ba ,  it has shown that ( )=1, following two different methods were shown below as algebraic. 
1. Let be   1,  ba , we take   1, 22 z dba .
    > @vbyuaxbeletdbybaxadybxa      ,,22 , hence dbvau   , because of      
  1,  ba , Consequently, 1  bvau  must be. Thus    1, 22  ba .
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2. Let be t
r
t
rr pppa ...21 21 , k
s
k
ss qqqb ...21 21 .   Because  of    1,  ba , for ii qpi z , . Hence, 
tr
t
rr
pppa 222
2
1
2 ...
21 , k
s
k
ss
qqqb 222
2
1
2 ...
21 . Because of ii qpi z , ,
22, ii qpi z . Consequently, 
  1, 22  ba .
4.Conclusion and Suggestions 
When the solution methods which are featured in the sources within the literature and the solution method suggested 
in this research are compared in finding whether or not a number is irrational, it has been concluded that the solution 
method suggested in this research is extremely simple, comprehensible and easy to remember. Since suggested 
solution method does not require complicated operations, it has been deduced that it is more comprehensible for 
students to show whether or not a number is irrational. Epistemological difficulties resulting from the typical 
features and nature of mathematical concepts must be taken into account in mathematics teaching. Consequently, 
methods or techniques used in teaching a concept must not make these concepts more difficult to understand. In this 
regard, the method developed in this research can be easily utilized in showing whether or not a number is irrational. 
The following suggestions can be made in view of the findings obtained in this study: 
x The solution method suggested in this study can be utilized in examining whether or not a number is 
irrational. 
x The solution method suggested in this study can be included in the sources that feature these subjects. 
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